A large amount of experimental work has been devoted to Surface-Enhanced Raman Scattering (SERS) performed on metallic surfaces prepared by deposition on cold substrates. The structure and surface roughness of these « cold » films is poorly known. Since many years it has been known that« cold » films of silver and gold display an anomalous optical absorption band, which disappears with annealing [1, 2] and which has been attributed to bulk, mainly grain boundaries, defects [3] . More recently, Moskovits et ale [4, 5] and Otto et ale [6] working on silver, have found a shift of the spectral position of the anomalous absorption band towards higher energies during annealing. Until now neither the optical properties of such films nor the relationship between these properties and SERS are well understood. Moreover, there is some discussion concerning the role of atomic-scale roughness generated by very thin deposits of Ag on flat cold Ag surfaces [7, 8] . For instance, Wood [7] [9] .
The optical measurements were performed with a differential reflectivity technique, to be discussed elsewhere, which is similar to the techniques used by other authors [10, 11] . The [12] . It is known that the Ag layers quench-evaporated on a cold substrate have a much smaller relaxation time than well-annealed films, the interband transitions being also modified. The positive peak at about 3.9 eV in figure 1 is indicative of a small shift of the absorption edge. For the Ag substrate we have taken the optical constants from reference [13] and for the surface layer we have assumed a free-electron relaxation time having half the value determined by Dujardin and Theye [13] . This figure was estimated from the modification reported by Nguyen Van et ale [14] of the d.c. resistance of quenched films during annealing. In a rather arbitrary way, we have shifted by 50 A towards the long wavelengths, the contribution of the interband transitions to the dielectric constant. The main effect is to shift the absorption edge in agreement with reported experiments [15] . Although the intensity and the shape of and correlation distances Q = 300 and 1 000 A as well as for a flat smooth surface (continuous line). In figure 2 the low energy minima correspond to surface plasmon absorption, indicating that the main effect seen in figure 1 in the vicinity of nro = 3.6 eV for the thinner layers is due to this effect The computed curve for a = 300 A is quite similar to the experimental data for the 57 A thick layer. This value is indeed approximately the periodicity of the roughness of this film as observed by electron microscopy at room temperature by a method which will be described elsewhere, based on the « quenching » of the surface roughness by a very thin Al oxide layer.
A small absorption peak at about 2.5 eV is visible for the thinner layers; for increasing layer thickness, this absorption is also increasing but is hidden by the strong surface-plasmon excitation. In the experiments with definitely thicker films, this « anomalous » absorption became more and more conspicuous with increasing thickness and finally it could be clearly observed as in the experiments already mentioned [1] . The dotted curve in figure 1 corresponds to a 2 000 A thick deposit evaporated on a thick silver film. We should like to point out the difference between the experiments on cooled amorphous substrates as reported in references [5, 6] and the experiments presented here. The Ag overlayers investigated by us were deposited on clean crystalline metal substrates, which induces homoepitaxial growth. The situation is then different from that occurring when Ag is condensed on glass or air-oxidized metal substrates, which leads to nucleation [16] , during the annealing of the silver substrate.
growth. This results in deposits consisting of small crystallites separated by grain boundaries and having a large amount of bulk defects and also large surface roughness. Figure 3 shows the effects of annealing at a rate of ~ 1 K/min. on AR/R for a silver film 158 A thick deposited on Ag. It is clear that the absorption peak centred at about 3.5 eV disappears with increasing temperature. This effect must be attributed to changes of surface topology only. Figure 4 shows the AR/R variations as a function of temperature at two wavelengths A = 3 510 A (nro = 3.53 eV) and A = 5 145 A (nro = 2.41 eV), the latter value corresponding to the excitation wavelength used by Pockrand and Otto [16] for their SERS experiments. The SERS of pyridine for the 1 006 cm-' mode taken from reference [16] is also represented as a discontinuous line. The maximum of the SERS signal corresponds to the temperature region where A~/7! is rapidly decreasing. The relationship between both curves is not clear to us, but the AR/R vs. T variation can be understood as a continuous decrease of the root-mean-square roughness height. The shape difference between the ARIR and SERS intensity curves vs. temperature suggests that classical enhancement related to high electromagnetic fields at the surface due to surface plasmon excitation is not the main contribution to SERS. As for a possible influence of localized modes related to surface plasmons at geometrical surface structures (e.g. bumps, pits) our experiments do not provide enough information. This point is now under investigation.
